postulated that C. albicans produces an exotoxin. If this were true, it would explain many features of the experimental disease. Now, if C. albicans is grown in peptone water at 370 C. for a few days, some of the culture filtrates will produce erytema in guineapigs and rabbits. Heated filtrates produce the same effect, which is not seen in cortisonetreated animals. Attempts to isolate this toxic factor have not as yet succeeded. At the moment I am trying to find out whether similar factors are to be found in filtrates of other species of candida. If not, this may be part of the answer to the question of why C. albicans is pathogenic on intravenous injection but the other yeasts are not. Yet it is not the whole answer. The filtrates themselves-produce no detectable ill-effect when injected intravenously into rabbits. If formalin-killed C. albicans is suspended in culture filtrate, and injected intravenously, no ill-effects are produced. Similarly, if living cultures of the non-pathogenic yeasts are washed, suspended in C. albicans filtrate, and injected intravenously, they remain non-pathogenic.
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However, these experiments are still in the early stages. In a brief survey of these cases, reference will be made to the occurrence of Trichophyton rubrum. In almost all the patients with a double dermatophyte infection, the clinical picture simulated that associated with Trichophyton rubrum infections, and this organism was isolated from over 80 % of these cases. Other ringworm organisms tend to produce rather characteristic clinical pictures of their own, generally distinguishable from what one might call the "Trichophyton rubrum syndrome". Briefly, this has an insidious onset, usually beginning with foot lesions and with later spread to the hands in nearly 50 % of cases. Nail involvement is frequent, the nails becoming thickened, discoloured and friable. With spread to the crural region, the thighs and buttocks become involved rather than the groin. Careful laboratory examination is often necessary to detect the presence of fungus.
Multiple fungous infections will be referred to either as combined or concurrent infections. A combined infection means that more than one fungus was cultured from the same lesion. A concurrent infection means that more than one fungus was grown from separate lesions on the same occasion. Combined and concurrent infections may occur simultaneously.
The first group of multiple dermatophyte infections includes those in which Trichophyton interdigitale occurred with Trichophyton rubrum. These two dermatophytes were isolated from 20 patients in all. In 8 both organisms were cultured from the same lesion, i.e. there was a combined infection; in the other 12, the infections were concurrent. Trichophyton interdigitale was isolated from the feet in all 20, although all but one patient appeared clinically to be infected by Trichophyton rubrum. In nearly all the patients, the disease had been present for several years.
Epidermophyton floccosum and Trichophyton rubrum were found together on 17 occasions, 6 times as concurrent infections, and 11 times as combined infections. As with T. interdigitale in the first group, E. floccosum was grown from the feet, usually from toe webs, of all but 2 of these patients. Clinical evidence of infection with E. floccosum was apparent in only 8 of the patients, either as interdigital maceration, or as symmetrical, scaly, erythematous eruptions of the groin. With one exception, all the patients in this group were suffering from chronic T. rubrum infections of the feet; many had nail involvement, and the disease had spread to the hands in all but 3 of them.
We must next consider the association of Epidermophyton floccosum and Trichophyton interdigitale. There were 6 cases of this kind in which Trichophyton rubrum was absent. As in the first group, T. interdigitale was isolated only from the feet on each occasion. 3 of the patients showed clinical evidence, subsequently confirmed by culture, .of an E. floccosum or T. interdigitale infection of the feet. The other 3 presented with what appeared to be a typical persistent T. rubrum infection of the hand, although only E. floccosum was grown in each instance.
Other dermatophytes isolated with T. rubrum include Trichophyton violaceum, T. tonsurans and T. sulphureum, and Microsporum canis and M. gypseum.
Trichophyton violaceum was isolated from the buttocks of a patient who had an infection involving the feet and hands, buttocks, neck and ears. T. rubrum was thought to be the causative organism and was in fact cultured from the feet.
Trichophyton tonsurans has also been grown together with T. rubrum from the buttocks of a patient suffering from a mild, non-erythematous scaling of many parts of the body.
An interesting concurrent infection from which Trichophyton sulphureum and Trichophyton interdigitale were isolated, was seen in a patient whose palm and finger-nail disease appeared clinically to be caused by T. rubrum. T. sulphureum was repeatedly cultured from the index finger and nail, and T. interdigitale from mild interdigital scaling of the feet.
A Microsporum species has surprisingly enough been found on 6 occasions in multiple infections. In each case it was grown from the feet with either T. rubrum or T. interdigitale.
It is not unexpected that fungi causing the more superficial infections, such as pityriasis versicolor and erythrasma, occur simultaneously with ringworm infections. This was, recorded in 9 patients. In 7 of these the dermatophyte was T. rubrum. The onset and duration of both types of infection appeared to run a parallel course. Such multiple fungous infections may indicate a predisposition of some patients to fungous infection in general.
The significance of Candida albicans is frequently controversial, but to complete this account it should be stated that Candida albicans and a dermatophyte were isolated from 21 patients. In all but one instance, the dermatophyte was either Trichophyton rubrum or T. interdigitale.
DIscussIoN
A summary of the cases mentioned will show that Trichophyton rubrum was the most frequent organism recovered from the 79 multiple fungous infections reported. It Was isolated on 57 occasions, 42 times with another dermatophyte, and 15 times with some other fungus.
In the multiple dermatophyte infections where T. rubrum was one of the pathogens, the clinical picture usually conformed with that associated with single infections by this orgamism. When T. interdigitale was the second pathogen it was always isolated from the feet, and only once was its presence clinically suspected in concurrent infections with T. rubrum. Trichophyton interdigitale alone, only rarely produced an infection resembling that of T. rubrum.
On each of the 17 occasions that E. floccosum was present in a multiple infection, it was isolated from intertriginous areas. Clinically, its presence was suspected in 10 patients, but extension of the infection from such areas produced a picture similar to that associated with T. rubrum. That an infection by E. floccosum can simulate the "T. rubrum syndrome" is borne out by the number of instances (over 40) encountered during our routine mycological examinations, where E. floccosum alone was isolated in culture. Either these infections are multiple dermatophyte infections in which T. rubrum could not be isolated, or E. floccosum not uncommonly behaves like T. rubrum.
The primary causative organism in multiple infections can rarely be ascertained. The frequency with which T. rubrum was isolated is probably a reflection of the chronicity of the ringworm it produces, rather than of any significant relationship between it and other dermatophytes. Patients infected by T. rubrum may well acquire infection by some other organisms during the course of their disease. Furthermore, owing to the chronicity of T. rubrum infections, such patients will tend to receive more careful and repetitive examination. Even so, it is felt that this does not fully explain the high proportion of T. rubrum isolations recorded in multiple infections. Patients who become infected with this oirganism may be a group susceptible to any fungous infection.
In conclusion it should be stressed that the total number of multiple infections recorded is less than 1-5 % of the total number of fungous infections confirmed by culture in our department. Of the multiple dermatophyte infections, the number in which T. rubrum was present is less than 4%Y, of the total number of patients from whom this organism has been isolated.
